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ABSTRACT : 

PROBLEM TO BE SOLVED: To protect a high-voltage 
transistor by forming an 

anode electrode on the heavily-doped fourth region of one 
conductivity type on 

a third region and connecting a gate electrode electrically 
with the fourth 

region through a gate oxide on a substrate across first and 
third regions. 

SOLUTION: A high-voltage diode comprises a semiconductor 
substrate 1 of one 

conductivity type, a first region 2 of the other 
conductivity type formed 

thereon, a heavily-doped second region 5 of the other 
conductivity type formed 

on the surface of the first region 2, and a cathode 


electrode 8 formed on the 

second region 5. A third region 3 of one conductivity type 
is formed 

contiguously to the first region 2, a heavily-doped fourth 
region 4 of one 

conductivity type is formed on the surface of the third 
region 3 , and an anode 

electrode 9 is formed on the fourth region 4 . A gate 
electrode 7 is provided 

on the surface of the substrate via a gate oxide across the 
first and third 

regions 2, 3 and connected electrically with the fourth 
region 4 . 


COPYRIGHT : (C) 2 00 0 , JPO 


a9)B*B4ww (jp> 02) _ 4$ _ ^ (a) oiMHHuu&m* 

&W2000- 114266 
(P2000-114266A) 

(43)ftBB *fltl2<p4J121B (2000. 4.21) 

<5i)inta' mmm** fi f-^-rc**) 

H0 1L 21/329 H0 1L 29/91 B 

29/861 D 


# »*H<D*7 OL (4 6 1) 


(2i)wn»# 

4WF10-288061 

(70WBA 

000004237 




B**«MS«£«: 

(22)tfMB 

¥J*10*P10H 9 H (1998. 10.9) 


*_}C«BK£5TB 7 * 1 # 



(72)*W« 

Mil # 




JWCWiK£HTB7*Hi 







(74)ftSU 

100070530 






(54) j8WHi^-f*-Kt-f©WIP5fft 


(57) 

fx?**) ®m.<D®. me^w *-f«l. ia 



Pint 


ID) 


(2 

1 

«*y-K«K2:. wm8-m.mizimi.xm8.Lt:- 
mwm<r>mE.mmt. m^E.mm<mmizm&tt:M 

myffi.$m±.izy-bWittMzitLxm j tt:y 

£<Dft»mS£D3$-1Ii£k. m*aRz««iawt«:i< 

izmtetbmtt&massmmk . 4*tc< fc t>mrlfiSS£ 
fWLhlcmftUX:V-Xini2:. BuKSBHUSfcl&HfS 
«fc IJIBSR^iBity-MBMtK^^L 20 

SiaWffi^jJ—FfciJlvr. 

k. By^£EF9>^x^<r)3RH««t|B|^fc»«3 
S&£$ii£f&HS«fc. «ia^reF9yi'-X^^-« 

ttfcNwamts^ i*gis«E^:*-Fcoi& 

z^m~fm±izmi&^tt^/jv-mmk. mams 
hjyisxfcotiiwmmkmwz&mzti^ mi 
im&rj*-Yco&iimmfiizm&ztL&&mizcD-~ 
mmmnmmmmk. zcr>ttsmmm.izmf&zivzTs 
- vm&k thus ttiz k *¥mk ■tz&m&yj 

F. 

k$ft&k^m#m2§tf!icoim]£yj*~ f. 40 

[IS^«4 ] B?fEiftIt/t r 4 F £ S O I SfchtC 

jwllhz k iftmk-tmxw 1 3<r>ntU)Hzm 

«^a»ffi^^--F. 

[if ^35 5 ) -mmm^mt^sjiizmm tt^m 
mmco?K-m®k. ms^-mmmmizm^trz^ 
)&<mmzm.<n%izjmk. ^comr.mm±i,zm^ii 

mm?>-mmsi(o3mmmk . i^mM^ihtc^^ 


«W2000-1 14266 
2 

0. iaieS«IIBUi(cy-F«Mt;K*^U-C^(«:>--- 

Fmst , zcoy- h m&trmwmitiikm&miz&m 

[i&jrjs 6 1 -mmm<vmtemsLkizj8tfL Ltiim 
ms.com-m&k. iHHMMai«ic#*u:fta 

scofl!i^mM£omr«*«k. msm-ms±&&itLLiz 
Fwvmfck. mm~nmzi&$L,-?:BftLLK-m 
mm^^.mmk. mmmE.wmffmmizmsiLt:mm 
m.<o-m^m.<mmm&k. m^=&m>$m\zB)& 
Ltz^m&cofmmnmsmmk . k tioiesis 

355®«km§Wlt«^$it^SWl£^^ *- FOSSJS 

isisswee^ f i±. im-mmm<v*m#mi± 
miuzjeiiLZiiz* v - Fm«k . Msim-««»c»s 

ffi£BJ«Lfcia»etf)-3*mS?<D35ra««k. icoBH 
ffl8LLK#»SS*i*:ry-FmSfc. !5^IBHS«t» 
=««tfc*^i). fj^S«^ffl±tcy-FB?^fcKiSr 

mwmmk?gmizmmtitzi>cox'i>*) . &l m& 

effi F 7 >itx*<r>&-mmk aWfEr-f F^SS— 
MteaffiF^y^x^coaSHaiSkSSBE^^- 
-F^IBHfSJ*. fflE«£EF7y^x^coS5r««fc^ 
Wffi^-f:*-FcDl&~fB«ktt. ^-*RB?ft^$#tS 
.1 k «-«f®ki-&SWflE^ Wm&Uitk. 

^L^iktrWrSfc -tS^S 5 Xtt 6 IcacoaWBE 
^5j--FfDlS)i^. 

[000 1] 

ktcosmmjz&t,*). mz. ®bef9^^^^« 
m-t&oizimtcmmyj*-*. m*>. 75xvf 

■5BK6 0 V-3 0 0 Vcoim&yj *- F\ I 
Cffl^^fflfcfflV>A,^.|,jH£L2 0 0 V- 1 0 0 0 VCO 

mm? 4 f k Lxm^tih-mmy^ Fk 

[0002] 

im&tmi wmmm3 (a) ^uftpsf* 

5. iiO^WHI^Jr-F<i. 1 XI 0 14 atoms/ 


3 

cm3 ?>Pm-7AYV--VWi3\.±J l ztiV-YtL 
Xftm-ZtmmWf lXlCatoms/cm't 
mmmtfl 5//m«ifcV>NSJ£St®3 2£JEJj£U 

[ o o o 3 3 3 &\tmgMm$m3 5±izma. 

LtZ* V- K«K. 3 9 l£XWU£PWfc.m 3 4 _ttW 
L/^L. US UtSVE^ *- KfcL iSffi h 5 y i?x 

9 zmttztzitxny-f y t iT&mt&m£ii. 

nw-**^ msKomz&mtmyj *- toons* 
WS3 2 1 isxfmwwmmb tz L=5r 

[00 04] X. 03 (b) t^rT<,<0(±. SJtF^V 
i^X^y-hSS4 7fcy-xm*4 9i:^>-3-h 

SS4 H^&StutNS&tyg, 4 3{4NSI£3tra4 
2 CKJg L-C^3^«8^PSJ£Sfc«, 4 4 »±ffi« 
gP3»»H4 3^BntmL^©*SPS!.&Syi. 
5 0l±«i8aPlH£iaH4 3«SiSCMUgift8EN 
SyfcBtS. 4 5ttN3y£!*«4 2<^ffi£#j£L*:S« 
KN?e&gSl«. 4 7liiSjftSPSI(£IS[«4 3 fc NS&H 
«4 2t*^*i»)^«SfL, fi.^ j§ftKNMJ£BC«5 

- 4 8ii®j8KN${Jfc§WB4 5 J&flMgLft: F 
WVWi. 4 9»£li^Pgysa«4 4fciSift£N3? 
fi£8i/B 5 0 itygjR Lfc y-x«8L 4 6 i±7 4 F 

[0005] L*>U 03 <b> fttfSft&F 

=7Vitx9k ®mi-& y4*~Y cnm.im t<%ztz 
v~iz$<?>mm£y4 x-'YZMLTms-i-coT-ii 
<e< , f 5 v vxy ternm? 4 y t tctr 

[00 06] d<D£tf\ £?)-XZ i j:'my4*-YW& 
St=5r»3. f^raxh^Ltk*. ifc. g|3 

(b) <r>?4*-YX\S.^ TS-Y-tV-YmzNW. 

PS»8«a4 3. N§3&?»J§5 0Tl?Sjft£ 
itSW4NPNN^y^'X^*^fi£^.5. .TO*:*'), 

Ze>yj*- YV7U- vy^y&mwd&i. S4rt 


(3) *$BB2000-1 1 4266 

4 

s npn f 5y^^*»*>ryr* kmfivm>t>Lwi$tt 

P-Htifefcn<r>f4*-Yl:*)®^t^oX 
[0007] 

x-mttzmtE. y v >i?x*x *) mE<7M^issii±y 
-f*-F£«fc£U ax. iafEF^yvx* 

[0008] 

WEEr4*-FO$&l!g8fcL -«WBae>¥*«cWSU: 

£m&Ltiiswtm<mmmgi<?>m-miik. z\com~m. 
&ktzB)&2ti&/>v-Yimk. mmi-mmzmz 
LxmtiLLK-mmmo&^ffl&t. mn3&=ffl£?m 
20 Mtzj8i&Lt:i%mj£(7)~i!mmcoziBMmt. zcomm 
WAHzm^tv^ry-Ymsik. m&&-mmttb 

■ftLx&vtcy-hm&t. zwy-hm&tfmm&m 

kmmKW&htzZ\t*mLb-*hi><r)X-b*). 

m.ffM-w&b. msR^Wim&iizwfc^fz&m. 
oftmw&com-fmb. m^MirmmzmaiL^Yu 
<i >?mb . mem-^mzmsLxmsiLtz-mm 
nmEimt. m^mEMm<nmmizmfS.L^mss.(^ 
30 ^vmcottsmmmb . m§ffi=mifomsizj8&Lt: 

Wklz&tfi. Lit V-xm&k , BSIBaS— t #=8i« 

mmb^miztitmziifzth&h y^jxy ?r«^ta 

by ? yitxfam-mmk. mmiz&fn Ltima^y^ 
*-Y<nmmm<o&--fmk, me^^h^y^^ 
<om^.m&bmizm^ti. mmmtfEyj* 
40 -Ycom-ftmizmmLXBtfLztihmEM&b. tua 

*y-FSffifc. mt&iEY7>i'x?<r>mmmmbm 

mffi&UzBtftetvrzTy- K««fc t/ii b £ 

imb-th^ox-h*) . 3f53&a&t tmiSM&y 
so mmB Y3>i>x9 cr>m-m®c»x. - y v& t>m~mm 


(4 

5 

X *) t»b-C*>ZC: k imLkTh i>cDTt> *) . 
X. SS4«t8(i, KiiesiSBffir^3j— H*soi««Ui 
C«L<:; k iffikk-tZ i><7)T-t>2>. 

t o o o 9 i *mi\,z&i>htitoi£y-i *- Y<m 
wmmmimmt* ~mfm&mt*mLtiz&&.L 
Km^moft-mmk. ffi^-mmmm^m&v 
tzMi^wizmmcoftirMiiik. z.<om-mm.izm 

Lii-mmmeomEMi&k. ms&^msanmimfc 
LtahWt£<?)-mmg>.<7>%wm&k. zcomw&yLUz io 
mfcztvzTs- h'm&t . m-m&k s&ngusk iz * 
tat o . mimmmiiz?- vmmm Lxmvt: 
^•-h^ftt. zny-himmwmmkig5(.mzm 

•y x*^3g-^J«Jfe^$ Sr0f^<7>*3 fc-f ■& C k TUf 
E£S&^«>ik;H#ak-r£*><D-C*>»K X. 162® 

'j>%<ki>m&s$.mm±. 

t-mSSrlSitt*. k Mz. IMi-y- b^S**!*!!!?^!* 

kmsiiMtzm&ztitiim&yj Ycwmrmzti 

wittz®f8.Lt:tmm.<7)m--m i i&k . mim--m8. 
<7m$izB&LKi!$*u£<mmwicr>&-%mk. z<r> » 
&-fflntizMfiL$tiz>*v-vmmk. finess-sits 

o&rag^fcmstotry-K^Sk. snemHS 
rnkftE-mmkizttztf*). nsstmttM±.tzy-bm 

nm&mwmmk msmizmtitzivt: t cox-h o » a 
fciHsafc^&im:-*'). x. s&3®« 

[00 1 03 

s&sk . mffi-fm?>mizm&\,ti&m&<mmi& 

mom ~fMk . - (O&ZMMkJiZ&foZlxh n v - b' 


15B82 0 0 0-1 1426 6 
6 

t , i^y- vm&tzwmmk nsmizmm m z k 
*mikt&t><?)T*>z. 

[ooin icoj: ? izm&LKmt&y-i *- ft 

$ < WriSiSB^ *- F£»j£-r££ k#aj#£. 
[0012] 

i3mm arc xmuz&bhtmKyjx-bk 

^.01 (a) Ji. *IMBfc:«i*>S«Wffir>f^-K 

-«mS<3VN«*:S«l±(^fl£L3tffi*®Bcom 
-®«2fc. li^-H8S«2<o*ffit»jiEL^iSi6Ko 

S*y-F^S8k. SnB8Ha«2tRftLTmL 

&Lfi^s.ff>-mws.<otmm.m4 1 . v:<o»hs« 
4±tms<TJtry-K«S9 k . m=. 

[0013] iSlTfcs *»BH^M^I¥«tlttB^-&. B| 

i(a) j±*f£BH^wwffir^ *- v<mm®. m 1 

tzm(=JMS/L&. HI (a) (ctsv^-c. *w%rm 

NMfifcSk®2k. mlBNi@i!tJ«B2<7)^®(c:jg«:Lta 
«S^NMfi6St«5fc. ZWmffim5±lz&&Lfi: 
*y-b*WE8k. 8?aIN!BJi;«a2{cBaSLTmU 

^<a»sco p^syi 3 k . tra PMssawa 3 <vmiz 
B&wzism&npmmmtk. 

»i, PSKK«3kN^S£ait®2kt*^0ffiil^« 

*k 1 ±.izmi t>ti. z<7)#o is >) n y7#mmmm 
kmsmizwfcLiz&mmr* . 

[00 14] S^fl&aEF^yvArm. 

1(b) dZTFiti- 0 ItZ^ Pm*7x bU~-h 1 ±fc»j£ 
flo. ^if}IE^'f*-F^NSS£tiS2k|B|^C 
BtiLHtlZ, N®mm 12k. NSteSUi 1 2CR»L 
TJB«^^ S-^. KWIE^3r-h*«PS&8jt«3k 
N^t*«J£?ix«.««SP?!*i;»J« 13k. ffiiftgPM 
KSt^l 3^S!t^fiE$ii. fl.^>, SWl£r-f^-F 
^OP10i4 k|s|^(cmstLSiSiftffiP^ 


(5) 

7 

*mmi4t. n mtmm 2 ao. 
SrWff r^r vwwsmm 5 1 mmzjmztiz t 
tzmw&umsifflmi 5k. &itu£pmmM\ sm. 

NStetyf 2 0 fcm$v<i%:«M& l . SSifiE^ F» 
N^ffi7 fc l«:t-b»£IUi(:«iiS y- 
h^Sl 7k. aiftgNSftffclSl 5J:ISBifH<*u E. 

£NMiaBUB2O±£0jft;Sii. jL-?. AMST^f s|w 
Hcory- H««9 kN«fKJBj££ii& y-x*S 1 9 
k. 7*-*H|fc^6kTlMt3;h. , 0>6. 
10015} ZcoXo ClflSLitMJE^ *- F tiJ 

t . cffmnik txm< Kmmm2im%.<r> 

Bt«2^x.xx*^i§j8JSNS»;aWi5*"C«!0iXT 20 
[0 0 16] HI (b) ^aEEb^y^'X^cT) 

warn. umwLmi2ffix. y^if>t > mm&N!mwtm 
-rs^£Eh5y^'x^comff«w«k ltsk ummti. 

*)-XMWT4 *- K«>lfEE*1BiEe*» < ITS .1 

ktfrSS. 

[00 17]i*oT. &ft®2. 1 2<0«££^seL3r 30 

«<-tsit*^c*&. sec ry-KettNSSiWi 

V WmSEt^V^k^. @2t±±£L-^S 
(BBEr-f^-Hkaffh^y^'X^kSrSOl (Si 1 
ocon on I nsu 1 ator) iEhtML 

[0018] 01 tm-miHz\m- ft^£ttL 
xfawntwG-rt. miz&^x. 5 msois 40 

«. S2USOI«K5 10tt>)-^i>«lfHlJI. 5 3<i 


^2000-1 14266 
8 

**T*jMtl/Cti& hUy+toWMmthl. HI 

«©Wff:r-f*-F<9*&£, ry-h'tSI-GNDK 
>Uk LTfflV*&»*Mf £<75«Mt<0* 

[ 0 0 1 9 ] sec, lt«< Nsjfesfc® 

2. 1 2fti3M$ftt22«>)IMttimh?&*» 

£>. ^'^y^^^v^ff^^-Kk^ffh^y^ 
x*k*#£.IkA*a}5fc£. X. *S£BB«9i^WEr-r* 

[0020] 

iMiaitxi ^^Wfcft^swffi^^-Fk-eco 
[affiofsm^rUiBB] 

[Bi i *miizgubhiimEEjr>(*~\:tmiizti& 

[@2] *^Ht:«*>&<feWtt«c0<<7)i6iBBEr'f^-K 

[S3 ] «#*<t«*>i^wffir4 h fc»a§<xs^iE 

2. 12 Nawaui <»-««) 

3. 13 wmpmsmm <«=««) 

4. 14 ampaWM (8EHHK) 

5.15 SiRKNS&iWi (fllZ««) 

7.17 sKU^Uav (y-b«H) 

8 ^y-nms 

9 tv-k«* 

18 FW>?Mi 

1 9 y-xmffi 

2 0 siBSNSSEti^ <jKEttK) 

5 1 pm^mfcmx. 
53 huy^jtss^ 


(6) 


#E82 0 0 0-1 14 266 



(b) 


